Solution X-ray scattering evidence for agonist- and antagonist-induced modulation of cleft closure in a glutamate receptor ligand-binding domain.
Agonist-induced conformational changes in the ligand-binding domains (LBD) of glutamate receptor ion channels provide the driving force for molecular rearrangements that mediate channel opening and subsequent desensitization. The resulting regulated transmembrane ion fluxes form the basis for most excitatory neuronal signaling in the brain. Crystallographic analysis of the GluR2 LBD core has revealed a ligand-binding cleft located between two lobes. Channel antagonists stabilize an open cleft, whereas agonists stabilize a closed cleft. The crystal structure of the apo form is similar to the antagonist-bound, open state. To understand the conformational behavior of the LBD in the absence of crystal lattice constraints, and thus better to appreciate the thermodynamic constraints on ligand binding, we have undertaken a solution x-ray scattering study using two different constructs encoding either the core or an extended LBD. In agreement with the GluR2 crystal structures, the LBD is more compact in the presence of agonist than it is in the presence of antagonist. However, the time-averaged conformation of the ligand-free core in solution is intermediate between the open, antagonist-bound state and the closed, agonist-bound state, suggesting a conformational equilibrium. Addition of peptide moieties that connect the core domain to the other functional domains in each channel subunit appears to constrain the conformational equilibrium in favor of the open state.